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(57) [fi«9] 

h^U^h^fg^U J^Lfc:7*h*U;/M;MI«l 

0 a**6U— # l 2tC0]*n^n. f©*-hC 

4tc91iP$n^o «IUiS4 0&:7* h^l^ 

h©^7-*ftttiU «/JvfB$U8P[H]gg4 2li«fflS4 0 

1 2O^-hAS0 : B^LT^ia^l OtcSISfl^ 
1 6*>^>^^>X1 4^LT/^7X^JEtf£P 
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22 
— h- 
SAW 



40 42 umm^ 
4-. A 




(2) 



RfUPF 1 1 -3 8 3 71 



ft-sm^jg i icmm<D? a •? ^mmtmo 

I7th*^h <D3&«tfSI»tf»;:§/K;:ft £ <fc 3 1c S 
CWsRil 6 ] ^^8t#S*^- * a U- * 6 * S 

IC&CT7* h*is>h ztmc ftst&mm 

fflHfclc ft * £ 3 »c a«Effi«WB*aoffiffi»WE**lW 



[M&B9] 3K*av*ttm#a#PLLIIIttfr5 

ft zmxm 7 {cib«© u * 4 5 > 

[ffi&B 10] mm? a ^Ktt 

*tffHtA*iKS/N;:ft3<fc 3 icS&fifct9Slfi#®©tftffi 
ISl«M«t -5 tt«IW»*« i: fr£ ft 5 7 fcIS 

mm^m<DGLmmmm*mw? «mw&m t & ft 

[BW&Kl 2] SK»«¥S*<"9— *aU-*^6ft 
[W#JSl3] A*t1£/^X^£Dx-^®^*CW 

n»aswo * a ^js^wm-r ^ * a *U&m3M£ 
icaiio-rs^ffll^gi:, 

^tt)WI#aii:aMmai92: LTBfiin^ns^Kffi 
»-T * * a » teffl*J®#ei: , 

c»*^ 14] *tta^«*<, ^s^ais 



(3) 



*#Bfl¥ 1 1 -38 3 7 1 



m&m 1 5 ] d v tmm^m* pll mss^ 
im&m i 6 ] mm? a >^ ^fit+g$ij®i^*v 

m?mi8i mm-7a-7ft*mmft&m^ 

7J-f£ft"9— 3lc 
[0 00 1] 20 

Kisoitsafi^] *$£wit. ?a-y?mmm 

B, U*^5>y«BJHfiftJB<e5StB»cHU it) a 
ftttlctt, ^/^l/Xft^ 003.14, |(Gbp s/fWLt 
<D M -y F U- F T'glS^nftft' Vl-Xfl^ & * o >y ^ 

StfJftttl S ntz ? □ -y ^ \z <fc t) A*!^ wxm*5<Dim 
[0 0 0 2] 

[6£5fc©&fi5] ISG b i t / s £U:©i»M • SSEHOft so 
1EjM->XxAT(4, (MB»-WttB<f*«2M-*IBfcU ft 

5ns., 

[0 003]@10tt> fe&CDtuytmfo-WM&B 
glOWSM/ny ^H**-r. 6 ©ft«*§ 

14, ^^^l 1 0tc4t> 2iMMStt*©;fcaMM«fc 
SS^iitll 1 2lcEPin£n, Set>tfR F^D-y^tttil 
HEg 1 1 4lc{ftfg£tl£ 0 

[0 00 4] RF^a-y^tttt5(5]£§i l 4Tli, ft#«£ 40 
JtfFl 1 0*»6flWtt«^ttJ£««OS3tt*?l 1 6KA 

7ju *«e^ttsage¥«n*. ^^z^yi 1 8 

fiSJt*?! i 6©tH;bflre**MBU *otfi*»4» s 
AWj^6a*«*««»»7-r;I/* l 2 otcEpin^ft, 

gft*9ilg[5]E8 l 2 214, B&r«*ay*flUBMtPB 
SSl 3 2#&©*ny*flMBM»B^»cfi!i,\ 7-r;b^ 
1 2 0(Dtti^)M^<Oteffl^lSM-r-5o RTStfctBUlllelSS 
1 2 20UJW, R F^P-y^ffitttlsISgl l 4<OlHtlt 
%Z>o so 



[0 0 0 5] RF^n-y^fi&ttHelKl 1 4 (©nT^ffiffl 

misiESi 22) <DmtnmmiiT>yi 2 4 twins 
tu 7>^i 2 4t4, *i%tmmmm®& 1 2 2<Dmti* 
ymmMmmi i 2^§B«bT'$ssff$T*tfi|g-r^o r 

>7\ 2 4©tii/3{4, nVr^+M 2 6 C^LT^ 

ft^issi 1 2(0— xoimmcmazn. zvmvm® 

1C«, n-f7Xfil 2 8fr>e><D-'WTXf!ffX{i®?it 

im^nso 1 2 6 c&tf-r^^^x 1 2 

6U4, 1 2 4cDm^Uc^^rx^JEX«±*i3it ; S: 

ill WT XiO»[elK^«fiK-r 5 o 

[0 0 0 6] ft&tt£H8g 1 1 2 14, /W7XitlJ¥lslSg 
1 2 6 7b^£Dmm<S^l-«ev\ ft#H£fil?l 1 OfrP,© 

ftmtt%us&m*&o mrxmrni 2 8©w*-r5 

M-C7XHi, ft&fi^Uggl 1 2f}\ RF^n-yi'i 
tHEJSSl 1 4frSffl73£tt5*a-y* -/^OjMBII 
KT'14, Aftft*{g»^Xf4#!tjS^T*jgj®U ?H$Bm 

?n5 0 cntCt!), R F*n<y;7«jaj®Sgl 14*6 

fllJI^n-So Sfc. R F^n-y^ttttileliKl 1 4*>£>m 
y^^n^ y ^fiD«p^«BHT*f4, AI*^^X*^7 

mm\ l 2©9l*n«ffi»^il^1tlcJ:»3A^>'Vl/X 
^flJgt't«„ R F^a-y^}S/±llHlKl 1 4A>c>m 
*^n*^o<y^<DJtg!WK«rffi<-rs<li:-p, 

[0 0 0 7] %»&£H5g 1 1 2«Dffi/]^t4. 

?i 3 otcj:*) 2^fij*n, *<o*aB»3^sfeaowtjoiB 
lassi 32©, tb73^s^*-^-r«/=J6<os^? 

1 3 4lcA*rr3 0 giftm^l 3 4(4A*^«r*©)fc^l 

3 6icepjtaf3 0 g^cfiiiijssiBies i 3 6«, ^ftm^-x 

1 3 4C>m^aff^SAt*5J:3tcR F^n-y^Jftfib 
m& 1 1 4 cDRl^fitfflP^lelSS 1 2 2 OffiffiMSEC^IH 

»ts, cnicfcti, jt^a^nsi 1 2ic«fc^3t3ia 

[0 0 0 8] ISiZVT'l 1 8&tf*flf«#«a»7-f 
1 2 0 <Dflc=b 0 tc P L LlHl8S*ffifflL/'c«fi!c l £>3EP6 
nrv>^ 0 01 1(4, Se^OR F ^o-y<7jEbffi[HlSSO«l 
««J«ray^H*^-ro 01 llcitRF7D7 7i 

tbmcsi 4 ot-{4, 1 ofr6osfi*tt, 

1 1 4 fcra*©tt£©l£1lf«S3fcllS? 1 

4 2 AS^-r^o ffit§tfc^t§ 1 4 4 , D C7>Zf 1 4 



(4) 



WmW- 1 1 -3 8 3 7 1 



§iJ®#SiE§§ (VCO) 1 5 m$Q(DPL LIhISS^IS 
J***. (ftffilt«»l 4 4tt, Sftfg^l 4 2<DW7Ji: 

sffisjw^fisi 5 0(omt3(o{km^tmL, ^(oms 

4 4©ffi^J«E{*D C7>7°1 4 6KJ:t>it*f3*U 9 
tfESS 1 4 8 K«fc !3¥?tft^nT, tEMMHM 1 5 

n-5i:«fc, Rl^{4*BISSlelSS l 5 2 {cfcSMmSftSo 10 

Rr^&tBii^iHiss i 5 2it ?tii.m®mmm 1 3 
2 a ^ *immmm*\£i&*mEiMRmm 1 

[0 0 0 9] 

6 * a -y *e^*tt«**©fcl£flH*©»ttJl» 1 1 
4. 14 2*^RT^-£ i a5&o 
[0 0 10] 35fe* ^n7^«*IHt*Ot, 

[0 0 1 1] *#gH£fi, C©*5aH»Sl*lfi*b, J£ 
m«§7t^?^'i:>^i: a -y *tttHSt«afttf »c* 

©ttm * a -y * *?ijffl-r 5 U *-T = V^SKRtf iKJBIS 

[0 0 12] *D?j'4i(llt*ft»(!) 
[0 0 13] 

£«JfcgW*»K8«inLT, 3ftSSaBrr*ci:fc«fc»>, 
A7Jtt'Vt/X<I^*y*-f 5>^T#So BPS, #— © 

HgET-ff-SC^tc&So 40 
[0 0 14] W^YmaPLLtJ:^ BBmtc 
7* h#l^hfr5>^ny*$#*f#3cfc#T*i*5o 

[0 0 15] tt*?Xt«fc*M#aft»&SR:7* hTJl" 



H»T»#*o BP'S, 10<D^?T?^D«y^amkx ttffi 
Lfc^D-y^lCiSU^^S^^OPTjtC^-e^, ft 

[00 1 6] M^a. mzm^mcxtiyt'wxm^t 
[0017] ?u--7ivk. mm*wite-?\i3ft>w 

[0 0 18] 

[0 0 1 9] B 1 fcfc, *5SWO* 1 *SfiCTO«BS«fiSty 
a-y^B^-To 1 0«v ffUoSff^jSUTA^DtOS 

b> h SrfUffl LtAM/^Xfrf. <7 □ -y ^fiE^fl&ai 

[0 0 2 0] ftSligil OO-^Ofgl 0 a&T'-X 
fc««EU flttrgMUl lObfi, t-^ab-? 1 2 

-c^zxmM 1 6<omtncmm-r^o +>-— 2 

1 2 ti#- h AOAA^-l- B^P,tB^U. d^-hB 
1 8^LTR OOAytKcgiK-r-So RF7 

>^2ooat){i. ^p-y^^js^^fi&m-rss a 

/i/^2 2©m*i{i, Rris{affipsi[s]K2 4tc9iiD?n 
a a oi^ffitaii^iHiss 2 4 tea, 3*0 >y Steffi 

u-* 2 6 ^0^l*v->2 Rjt*«i^iffcffiira*n 

•9-2 *a U— ^ 1 2<0#— h AfCffliDS 

[0 0 2 1] ttmgg 1 Otca, ^/<;l/X«#jb<A*ffl 



(5) 



1 1 -3 8 3 7 1 



ffifrJMeIES3 6«\ «*«OJn7*fifljBH@Bl3 

[0022] la i jc^-rnsfiff!io»ft«iKwr*o >w « 

7X111 60ttJ*iE^>^?>Xl 4^LT 

«^^rx<tfttf^r«ffi«nBiisB82 4tQm;frc>tiips 

«\ nJ^firfIIS8£IIISS2 4 3(p6Hl*sn«*a!y*«# 

(Xtt/WX#HWOTB) T*«. A;ftft**i* < »3;X 

[0 0 2 3] %£HS1 0fcA*«#£aa&3O*P&ft 
I^;^l/X^A*t5i:, Mit§l 0(i, 20 

07*FAUyhA^t5o CCD?* U> Mi. 

tSl0b^6BDW«ft, -0— *aL>— *1 2G>#— 
h BKfTOn^tU hC<n6UJ*StiSo 

1 8 JciO DC fiE^**^ FStlT. RFr>7 p 2 0tC 

01*. 0 1 0^/Tt7>y 1 1 8 fcWSfe. ^p 
y*«»«3«WWK:*»«-r*J:5K:»W-«hT^*o s 
AW3?p6a*»P»i**«i»7-r^*2 2tt. 7>^20 

^{mm*m&2 4 jcamrr* 0 
[0024] Tz&fflaveamt&z 4 nr^ffiffliinie] 

&12 2£H«K:. ^u^^fflffi*fJWlHjK3 6^600 

py^ffl*a*iiw«^^(sev>7-f;i/*2 2tDW^m^offi 
«*wrr*o wr«ffiffiB«iiiiB2 4<oa**«, a*jje 

2 6RtfDC*y hfflO^>f>f 2 8^LT^-+ 

ffiffifflfflfiEK2 4©ffl* (RF^07^ff) 

aiS§§i OOS® 1 0 blCffi&DSti&C^KlJ&^o 
[0 0 2 5] B2fc*, *Hfififf!IO^-Y^>^ ■ =}-\— h 
fcaVTo 0 2 (a) A^3ffl)teSffi3 0*GJRL 



(b) a, ^mmmm&z 4coa^ (amsttfcR 

F*P>y*{t*§) . B (c) tt, 3t^ia§§i oota^w 

(ommm^n^n^ta ctomemTH. 02 (a) 

;«<xmz-mz, 
[oo2 6] maznrc?uy?m j %tf*j&tiL#im&® 

h&titffenmc^vicizzct&m^o for, *n 
[0027] #nsE0fl-et>. «e*«fcra«Hc, xaftx 

— ^c^lc&D. 02 (c) iciirf Jt/W 

(*A;i/xiH) cDy>rX3ifi*a*»fc:i»s-e*«o fin 

mmmm 2 4 <Dmt3t z> rf^7 zm^comm&m*: 

m2 (b) Rr^ffi«ijisiHiss2 4com^-r^>R F 
^py^«9«*iEKiSfcftoT^*#. cn&nmmm 

CD cX jgv ^ffijg/ Sft^ ^;l/X h -r ^ c t T\ 
[0 0 2 8] ^S19§§1 0^6a*ffl«eSIIS3 2*ctH 

2*eafrs*v ^«^3 4tj:t)-»tf»ttsti 

T. *o^*{ftffl«J»igK3 6»cA*"r*o ^p^^ffi 

*g$ijffliiHi^3 6ir&&m<D?uyziiLismm®& 1 3 2 

*«3ttg3SB83 2*g»-r*3tt/^l/Xffl^03i«) 
^C*^cfc5fc % pjaffifflli^[HlSS2 4(DffiiliM 
SJWTSo cntc^O. ««HS1 l 2kiJ:*Jtt3**0 

[0 0 2 9] 0 1 ^^-rUSBffUTti^ If— 1 



(6) 



WfgPP 11 -3 83 7 1 



[o o 3 o] m 1 tC^tSISSCilJO^Iigg 1 0 

i^£<l^i;f1«lll*#sc£tfT*£So Mfifcfc?. 

Vh5rfg^-rS^e.-PSSo 3:fc, RF7>/2 0M 
7-c;l/^ 2 2©^t>t»fc, 0 1 1 t^-T P L LHI8§1#)S 10 

coo3i]gii icjjvf ussflj-m, fflaaowi^o 

U g>hffifMWIel&4 2«, R *&aj§§4 0Ot 

taai^tfiev^ RF/w-^m§§4 oom^^sfgt^ 

HZ> RF^n-y ftSH§§ 1 O ICA^T 

y*h*}\syht? i mt>'b-$<te2><D-c\ S'NilflfiJWHiSS 

4 2», ^o<t 5 k Bj%mmmmiB\& 2 4 &mmtz a 

[0 0 3 2] m3lCfji-?& : ?l^W.?%£tT\ 

341a!), 

T-l±v CO* 3 **o 
[0 0 3 3] 55WlfiI««SBa«lJ«0^n v^ftffi 

iiii&*ffl^fciiii^*8«i'r*o B4u, *o*at«io 

!®§§ 1 0 £ ra«©1ftt©»il5ffl¥*{**Sffl»Tfc D > 
Obli, ^>^?VX5 2%^>UT/WT^«iS5 4 

i§6 0^^LT^««S§§7^;U^6 2CSSt5. 

ffiffi IHSIS8 6 0 14, 7>^5 8*^5>©M^Rt>*7i-;l/^ 
6 2^5><Dff^KI|L^fiOffita->7 h^-^X-So 
[0 03 4] 64 teftgifgg 5 0 Icyt'WXm^&Xtl so 



10 

-rsAtiffl^e^K, 6 61*. ft^fi§§5 o*>e>ti^;^l^ 
8k 6 7 tem^flmeiMss 6 6 ^giti.^^^ 

Xfi^<03£lS SAlc 3 J: o fc , ttttHttS 6 0Ofit 

[0035] 0 4^^-rnsspjottf^i)iB^-rs„ >vr 

yx«ig5 4£DW*lSff{±-r>^^^>X5 2^LT 
ft£SSS5 OlcEPAP^n^o COHSffifiTC't, 

5 8cDfiJf#J4, 7^5 8fr5.n>'f>^5 6^LT 
)^BI«5 0lc#«eStl*«nfi^ (RF^n7^§ 
^) <DIE<D¥JS»1 (Xt4'^l/X«aBBM) T?t±, ytm.M 

»5o^A***«a*x»ii«a5itc"eaaiL, jh©¥ji 

[0036] ytgmm \ (xom-stmrnic, ytmams 
ot>, A*ffl7teiMK6 4frp>ytm^>i<xtfX7]-r2> 

t, 'tVXJlit'WKomg. (IEL<t4, ^cDASiRfi) 
h * U> h 14, ft£0H8 5 0 ©aiftrttEE**— ST?*n 

* h#u->M4, lis o bfrestsmsn, a>-r> 

■9-56tc<i:0DC * nT3R#MM«7 > 
•75 8lcW1m-zn. *MB3tt«. T>y5 8CJ:DiWB 
Sftfc:7*h*U>hJS#tt. {4fflill^§§6 0tc<fcD(u 

aw»sn, !«ff*#«8«7-f;i/5f6 2icensp^n„ x 

ffiffi^g§6 0f±, 7-<;^6 2^P>Ofl^ (^7P-y^ 
Win-TSo T>^5 8«fiEtglH^gg6 0^P.£O^a-y^ 

*^uryea»i»5 o^wis o btc^ssM-^fcLTEn 
ia^tiSo 

[0 0 3 7] ftSi!885 0{4^llt§l 0<D«-S-i:|Hlfil 
ic, iffljnftj'nyi'OTfcJ:?), A*ffl3ttea6i»6 
4^P»©^^l/Xjf^^^aiaL, /^XflBHOJtt* 

x«A^<Sa-rs 0 c©<t3icy ^^s>^nfc^ 

[0 0 3 8] 0 1 <0^(^?3 4SO : ^ay^{4ffi*iJ 
^IIUSS 36i: iHlffilC, ^ a y ^{StB$iJffll(aI^ 6 8 it 

[0039] c£o«fc3tcbT. miRif&3 tmmc 



(7) 



1 1-38371 
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[0040] 05 it. 03 iz^tmmmm m lt, « 
D7^04/Tt. 03i:i^i;«jSS^tca, i^i;^* 

[00 41] fflkiR5!*»«:Jtt«BKIXt4*3i(*U 
— A p©Xn-7ft;S:A&fU 
fBliSffifCjfcB A s ©M^ft^Aftf-T 3 £ M^ft© 

jsjB* Xn - 7%iz. wmm* z temn&m&wmmit, 

M23379 6 £<D&&&nmWT*lt. «*. 

It-, -£©0 1 OtC0^2ftTV">-5cJ:-5l^ 20 

®<Dmanmc i>m^ytt mm Lfc? □ -y ?m^%nm 

-x#&tf /xttft^s©^«^K«*ftfcHJiii l 
rcmomLm^^^^ratic, wm-evtmLitx. 

[00 4 2] 05 <D«lJ«atflftff Jtt*— * 30 
0©#— h A tctei&JI A s©R ZJ£it©^;l/ 

xm^yt oxt, <t*tftA s kssis-r*. ) wTJrt 

Z>, ft-V— +aU-^7 0<D#-hBltft&M&7 2£ 

i\\,xymmm \ o ©-assies^ u itgaasii o© 
ma%Miatyt&m&7 4^LttiA P ©xn-xft 

yn-^A pit. ^mmmx-it. cwjtT-ss, 

[0 0 4 3] 06t4. ®5iZ7jk-rmti&miCl8if2>ffigLm 
0f$oT, 0 6 (a) J4fl^7fc A s <omBM. m 
(b) itzfa— yytX p©i£J£0v IH (c) itftV— * 40 

tm-K cwt» fflaee^jtA pfc*E-r*i ) ©$^0 

^^-n^n^-To 06 (a) , (b) T&U (c) T\ tSE 

ft&#— hBfr?>til;'rr&©T\ ^-*aL/-?7 0 
©#- h A fcA^J-r A s U— * 7 

0©#-hBfrP,ft£i£Sg7 2^/r-LT^glSggl Otc 

UC W©7*n-7^ A p *^ fl^ft A s ^©gffi so 
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73lR]T*Allf-r-5o A-T7X«j®l 6 0fg^-r^^'l'TX 

ft A p^O^^*^^]lttTt>ns<t9«:^^te:^ 

[0 0 4 5] H3C3Vr*««7?KWLfcJ:3k:, 
tiMBnSlslB2 4T'M*n, r-TVU— *2 8, n> 
fyt2 8M^-*aU-?l 2£r:0-L.T7 l e^!iggl 
0 ©S4S 1 0 b fcfflirasns R F ? n >y ^ffi^XttgSI 

#fFIR^2 3 3 7 9 6^lCim-$n%&vK. /u-T" 

ft a pt±, ytmmm 1 o tc * k> mmt a s ©jgjgtctsM 

U^HciOaffi^tircM^A s©*n>y*##t;:«fc 
*«H»*»cj:»), fl^fftA s ©/^XffiMtctga-rs 

t^A p^-XfCLT^^tO-^ 

§§i oft»&tu*«ftfca»BiE3?jfcA pa, ^aaRHi o 

JtRt>*e^*i^Jt^A*Itcini±-rSo ^ISiSi o*> 
6a*sn*JsaBfi^«nfc^D— r«A pit. yt&m 

S7 2 *fiaRLT3t-9— # 7 0 O*— h B iCX 

[0 0 4 6] *Hflfifi»JT{i, ll^A s%#ll&LT?n 

>y >7*mm-* ^m&micmtt < tvh><dt. 
nt, WH&WMyt a p<DffiK(Ri±ii:*-^-r3o 

[0 0 4 7] 7°P-7)tA pOjSSA p*f«tlsO 

^H^-e S 3 c i: fi v > -5 * t* ^ v \, 
[0048] ±MSMmmxit. r z^o3ie/vi/x<i^ 

fcy^-r^V^Lfctf, J-^"F<0*3fc-r?>Ci:T\ NR 
ZJBiCO^^l/Xe^t.U^l'SV^T'^So 07 
*OH«l«!IO«WS*J«r n -y ^7 0^^-T . 0 3 £ iq 
J58SIR£{±lRlLJWF^«rf*LTfeSo 03 t^-T^fiSWIt 
<DfflI«> ^M^OAy0fflat;:lE^>'r-f'A8 O^rEB 
LfcCfcTfeSo IE^i47y-rM8 Ofi, *-©#MU&te 

{^ffltcj;!?. nr z^«^r z^stcjg^e^-r^o 

0 8(4, *§S*W©»JB«*;jVr 0 0 8 (a) »tiE»» 
77-l'^8 0tcAy^"^"3N R A Zjf£4S^. m (b) Itm 

(b) ic*zrizftm^frbtomm&2nrc2xmm$i 
>?uv>7. m (d) a. xmm%%i ooa^jt/^i/x, 
ra (e) «, sfifidTam^nfef*-*^***!^ 

^•To 0 8 (a) ~ (d) ©tKM»^9fi«, St«t4^H 

*^-r. 08 (e) (owmitT—zm. mmmm^ 

to 



(8) 



WfHPF 1 1 -3 8 3 7 1 
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(54) CLOCK EXTRACTING DEVICE, RETIMING DEVICE AND WAVEFORM TRANSFER DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To retime an optical pulse 
signal by extracting a clock from the optical pulse signal 
without using a wide band photodetector. 
SOLUTION: The optical pulse signal is applied to an 
absorption type semiconductor optical modulator 10. The 
optical modulator 1 0 generates a photocurrent according 
to input light, and the generated photocurrent is applied 
from an electrode 1 0a to a circulator 1 2 to be applied 
from its port C to a variable phase adjustment circuit 24 
through a DC cut capacitor 18, an RF amplifier 20 and a 
narrow band resonator filter 22. An RF power detector 
40 detects the power of the photocurrent, and a 
minimum value control circuit 42 controls the phase 
adjustment amount of the variable phase adjustment 
circuit 24 so that the output of the detector 40 becomes 
minimum. The output of the circuit 24 is applied to the 
optical modulator 10 as a modulation signal through an 
isolator 26, the DC cutting capacitor 28 and the ports A 
and B of the circulator 1 2. Further, a bias voltage is 

applied from a bias power source 16 to the modulator 10 through an inductance 14. 
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* * NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The clock extractor characterized by consisting of the light corpuscle child 
who is the clock extractor which extracts a clock component from an input light pulse 
signal, and generates FOTOKARENTO according to the input light pulse signal 
concerned, a clock extract means to extract the clock component of a predetermined 
frequency band from FOTOKARENTO outputted by the light corpuscle child 
concerned, and a phase adjustment means which carries out phase adjustment of the 
output of the clock extract means concerned. 

[Claim 2] The clock extractor according to claim 1 with which the clock extract 
means concerned consists of a filter means to extract a predetermined frequency 
band from FOTOKARENTO outputted by the light corpuscle child concerned. 
[Claim 3] The clock extractor according to claim 1 with which the clock extract 
means concerned consists of a PLL circuit. 

[Claim 4] Furthermore, the clock extractor possessing a photograph current on-the- 
strength detection means to detect the reinforcement of FOTOKARENTO outputted by 
the light corpuscle child concerned, and a phase control means to control the amount 
of phase adjustment of the phase adjustment means concerned according to the 
output of the photograph current on-the-strength detection means concerned so that 
the reinforcement of the FOTOKARENTO concerned becomes min substantially 
according to claim 1 . 

[Claim 5] Furthermore, the clock extractor possessing a separation means to 
dissociate and to impress the output of the phase adjustment means concerned to 
the light corpuscle child concerned as a modulating signal with the FOTOKARENTO 
concerned taken out from the light corpuscle child concerned while taking out the 
FOTOKARENTO concerned from the light corpuscle child concerned according to 
claim 1. 

[Claim 6] The clock extractor according to claim 5 with which the separation means 
concerned consists of a circulator. 

[Claim 7] While being retiming equipment which carries out retiming of the input light 
pulse signal, and the input light pulse signal concerned inputting and generating 
FOTOKARENTO according to the input light pulse signal concerned The light 
modulation means which carries out intensity modulation of the input light pulse signal 
concerned according to an external modulating signal, A clock extract means to 
extract the clock component of a predetermined frequency band from FOTOKARENTO 
outputted from the light modulation means concerned, While taking out the 
FOTOKARENTO concerned from the phase adjustment means which carries out phase 
adjustment of the output of the clock extract means concerned, and the light 
modulation means concerned and supplying the clock extract means concerned A 
separation means to dissociate and to impress the output of the phase adjustment 
means concerned to the light modulation means concerned as a modulating signal 
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' • with the FOTOKARENTO concerned taken out from the light modulation means 

concerned, A clock phase control means to control the amount of phase adjustment 
of the phase adjustment means concerned so that the output of the phase adjustment 
means concerned impressed to the light modulation means concerned as the 
modulating signal concerned becomes the input light pulse signal concerned and 
predetermined phase relation, Retiming equipment characterized by consisting of a 
bias generating means to generate the bias of the light modulation means concerned. 

[Claim 8] Retiming equipment according to claim 7 with which the clock extract 
means concerned consists of a filter means to extract a predetermined frequency 
band from FOTOKARENTO outputted from the light modulation means concerned. 
[Claim 9] Retipning equipment according to claim 7 with which the clock extract 
means concerned consists of a PLL circuit. 

[Claim 10] Retiming equipment according to claim 7 with which the clock phase 
control means concerned consists of a photograph current on-the-strength detection 
means to detect the reinforcement of FOTOKARENTO taken out from the light 
modulation means concerned, and a phase control means to control the amount of 
phase adjustment of the phase adjustment means concerned according to the output 
of the photograph current on-the-strength detection means concerned so that the 
reinforcement of the FOTOKARENTO concerned becomes min substantially. 
[Claim 1 1 ] The retiming extractor according to claim 7 with which the clock phase 
control means concerned consists of an output light on-the-strength detection 
means to detect the output light reinforcement of the light modulation means 
concerned, and a phase control means to control the amount of phase adjustment of 
the phase adjustment means concerned according to the output of the output light 
on-the-strength detection means concerned so that the output light reinforcement of 
the light modulation means concerned becomes max substantially. 
[Claim 12] Retiming equipment according to claim 7 with which the separation means 
concerned consists of a circulator. 

[Claim 13] It is wave imprint equipment which imprints the data wave of an input light 
pulse signal in the probe light of CW. A light modulation means to be the light 
modulation means which carries out intensity modulation of the input light according 
to an external modulating signal, and for the input light pulse signal concerned and 
the probe light concerned to input free [ separation ] mutually, and to generate 
FOTOKARENTO according to the input light pulse signal concerned, A clock extract 
means to extract the clock component of a predetermined frequency band from 
FOTOKARENTO outputted from the light modulation means concerned, While taking 
out the FOTOKARENTO concerned from the phase adjustment means which carries 
out phase adjustment of the output of the clock extract means concerned, and the 
light modulation means concerned and supplying the clock extract means concerned 
A separation means to dissociate and to impress the output of the phase adjustment 
means concerned to the light modulation means concerned as a modulating signal 
with the FOTOKARENTO concerned taken out from the light modulation means 
concerned, A clock phase control means to control the amount of phase adjustment 
of the phase adjustment means concerned so that the output of the phase adjustment 
means concerned impressed to the light modulation means concerned as the 
modulating signal concerned becomes the input light pulse signal concerned and 
predetermined phase relation, Wave imprint equipment characterized by consisting of 
a bias generating means to generate the bias of the light modulation means 
concerned, and an output means to output outside the probe light concerned by 
which intensity modulation was carried out with the light modulation means 
concerned. 

[Claim 14] Wave imprint equipment according to claim 13 with which the clock 
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extract means concerned consists of a filter means to extract a predetermined 
frequency band from FOTOKARENTO outputted from the light modulation means 
concerned. 

[Claim 15] Wave imprint equipment according to claim 13 with which the clock 
extract means concerned consists of a PLL circuit. 

[Claim 16] Wave imprint equipment according to claim 13 with which the clock phase 
control means concerned consists of a photograph current on-the-strength detection 
means to detect the reinforcement of FOTOKARENTO taken out from the light 
modulation means concerned, and a phase control means to control the amount of 
phase adjustment of the phase adjustment means concerned according to the output 
of the photograph current on-the-strength detection means concerned so that the 
reinforcement of the FOTOKARENTO concerned becomes min substantially. 
[Claim 17] Wave imprint equipment according to claim 13 with which the separation 
means concerned consists of a circulator. 

[Claim 18] Furthermore, wave imprint equipment possessing a probe light input 
means to input so that the probe light concerned may be spread in the propagation 
direction of reverse with the input light pulse signal concerned within the light 
modulation means concerned, and an optical circulator means to output outside the 
component of the probe light concerned outputted from the light modulation means 
concerned while supplying the input light pulse signal concerned to the light 
modulation means concerned according to claim 13. 



[Translation done.] 
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1 .This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] More specifically, this invention relates to the wave imprint 
equipment which imprints the wave of an input light pulse signal in another input light 
with the clock extractor which extracts a clock from a light pulse signal, for example, 
the light pulse signal modulated with the bit rate of several Gbps/second or more, and 
the clock which carries out retiming of the light pulse signal concerned similarly to a 
clock extract, and which and was extracted about a clock extractor, retiming 
equipment, and wave imprint equipment. [ the clock ] [ retiming ] 
[0002] 

[Description of the Prior Art] several — in the high speed and the long-distance 
lightwave transmission system more than Gbit/s. in case a lightwave signal is 
reproduced with a repeater, there are waveform shaping and/or a situation which 
should be carried out retiming about a light pulse, therefore a clock extractor and 
waveform-shaping equipment are formed in a repeater. 

[0003] Drawing 10 shows outline configuration block drawing of conventional clock 
extract / waveform-shaping equipment. Two ****s of the lightwave signals from a 
main track are carried out by the optical branching component 1 10, the most is 
impressed to an optical intensity modulator 1 12, and the remainder is supplied to RF 
clock extract circuit 1 14. 

[0004] In RF clock extract circuit 1 14, the lightwave signal from the optical branching 
component 1 10 is inputted into the photo detector 1 16 of a broadband, and a wave 
imprint is carried out at an electrical signal. The narrow-band amplifier 1 18 amplifies 
the output signal of a photo detector 1 16, the output is impressed to the narrow-band 
resonator filter 120 which consists of SAW, and only a known clock frequency band is 
extracted here. The variable-phase equalization circuit 122 adjusts the phase of the 
output signal of a filter 120 according to the clock phase control signal from the clock 
phase control circuit 132 mentioned later. The output of the variable-phase 
equalization circuit 122 turns into an output of RF clock extract circuit 114. 
[0005] The output of RF clock extract circuit 114 (variable-phase equalization circuit 
122) is impressed to the high power amplifier 124, and amplifier 124 amplifies the 
output of the variable-phase equalization circuit 122 to the electrical potential 
difference which can drive an optical intensity modulator 112. The output of amplifier 
124 is impressed to one electrode of an optical intensity modulator 1 12 through 
capacitor 126C, and the bias voltage or the current from bias power supply 128 is 
impressed to the same electrode through inductance 126L for RF clearance. 
Capacitor 126C and inductance 126L constitutes the bias adder circuit which adds 
bias voltage or a current to the output of amplifier 124. 

[0006] An optical intensity modulator 112 carries out intensity modulation of the 
lightwave signal from the optical branching component 1 10 according to the electrical 
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* signal from the bias adder circuit 126. An optical intensity modulator 1 12 penetrates 
input light by low loss or no losing in the duration of the clock pulse outputted from 
RF clock extract circuit 114, and in a non-duration, the bias value which bias power 
supply 128 outputs is set up so that input light may be lost or intercepted greatly. 
Thereby, a noise is oppressed in the non-duration of the clock pulse outputted from 
RF clock extract circuit 1 14. Moreover, in the duration of the clock outputted from RF 
clock extract circuit 1 14, although some noise remains when an incident light pulse is 
OFF, when an incident light pulse is ON, an incident light pulse can be shaped in 
waveform with the extracted applied-voltage pair permeability property of the wave of 
a clock, and an optical intensity modulator 112. By shortening the duration of the 
clock outputted from RF clock extract circuit 1 14, a waveform-shaping function, for 
example, a light pulse width-of-face reduction function, can be given. 
[0007] The output light of an optical intensity modulator 1 12 is inputted into the 
photo detector 134 for a part to carry out the monitor of the output light reinforcement 
of the clock phase control circuit 132, although 2 ****s is carried out by the optical 
branching component 130 and the most is supplied to a latter optical circuit or a latter 
optical transmission line. A photo detector 134 carries out a wave imprint, and 
impresses input light to the electrical signal according to the optical reinforcement in 
the maximum control circuit 136. The maximum control circuit 136 integrates with or 
equalizes the output of a photo detector 134 within a fixed period, and it controls the 
amount of phase adjustment of the variable-phase equalization circuit 122 of RF 
clock extract circuit 1 14 so that the output voltage of a photo detector 134 becomes 
max. Thereby, the optimum control of the adjustment timing, i.e., waveform-shaping 
timing, of the optical reinforcement by the optical intensity modulator 1 12 can be 
carried out. 

[0008] The configuration which used the PLL circuit instead of the narrow-band 
amplifier 1 18 and the narrow-band resonator filter 120 is also known. Drawing 1 1 
shows outline configuration block drawing of the conventional RF clock extract circuit. 
In RF clock extract circuit 140 shown in drawing 1 1 , incidence of the receiving light 
from the optical branching component 1 10 is carried out to the broadband photo 
detector 1 14 and the broadband photo detector 142 of the same engine performance. 
A phase comparator 144, DC amplifier 146, an integrating circuit (or loop filter) 148, 
and a voltage controlled oscillator (VCO) 150 constitute a well-known PLL circuit. A 
phase comparator 144 compares the phase of the output of a photo detector 142, 
and the output of a voltage controlled oscillator 150, and outputs the voltage signal of 
the electrical-potential-difference value according to the phase contrast. The output 
voltage of a phase comparator 144 is amplified by DC amplifier 146, is graduated by 
the integrating circuit 148, and is impressed to a voltage controlled oscillator 150. A 
voltage controlled oscillator 150 is oscillated on the oscillation frequency according to 
input voltage as everyone knows, and the output clock signal is impressed also to the 
variable-phase equalization circuit 152 while it is impressed to a phase comparator 
144 for a phase comparison. The variable-phase equalization circuit 152 adjusts the 
phase of the clock signal from a voltage controlled oscillator 150 according to the 
clock phase control signal from the clock phase control circuit 132, and outputs it to 
the high power amplifier 124. 
[0009] 

[Problem(s) to be Solved by the Invention] The photo detector 1 14,142 of a 
broadband is indispensable to extract a clock signal from input light in the 
conventional example. 

[0010] Moreover, the optical branching component 1 10 which divides incident light 
into two is needed, and by spectral separation with the optical branching component 
1 10, although a clock is extracted, the incident light reinforcement of an optical 
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intensity modulator 1 12 decreases, and a signal-to-noise ratio falls to it. 
Consequently, the playback engine performance or noise repressed ability of a light 
pulse falls. 

[001 1 ] This invention solves such a trouble and aims at showing the retiming 

equipment and wave imprint equipment which use the extract clock for the clock 

extractor list which does not need a broadband photo detector. 

[0012] This invention aims at showing the retiming equipment and wave imprint 

equipment which use the extract clock for the clock extractor list which does not need 

the optical branching component for extracting a clock again. 

[0013] 

[Means for Solving the Problem] In this invention, a light corpuscle child, for 
example, a light modulation means, uses FOTOKARENTO generated according to the 
input of an input light pulse signal, and it extracts the clock component of the input 
light pulse signal concerned. The retiming of the input light pulse signal can be 
carried out by impressing and carrying out intensity modulation of the extracted clock 
signal to the light modulation means concerned. That is, both extract of a clock 
component and retiming can be realized by the single light corpuscle child. 
[0014] By a simple filter or PLL, a clock component can be easily obtained from 
FOTOKARENTO. It becomes unnecessary to branch about the light pulse after 
retiming by adopting the configuration which adjusts the phase of an extract clock so 
that the reinforcement of FOTOKARENTO may become min. 

[0015] While taking out the FOTOKARENTO concerned from a light corpuscle child or 
a light modulation means, by establishing a separation means by which the 
FOTOKARENTO concerned taken out from the light corpuscle child concerned 
separates the output of the phase adjustment means concerned, and it is impressed 
by the light corpuscle child concerned or the light modulation means as a modulating 
signal, it is simple structure and impression of the ejection of FOTOKARENTO and the 
modulating signal to the same component can be realized. That is, with one 
component, it can realize to both a clock extract and retiming with the extracted 
clock, and a configuration can be simplified. This separation means consists of a 
circulator. 

[0016] Furthermore, it is that an input light pulse signal inputs CW probe light into a 
light modulation means free [ separation ], and the wave of an input light pulse signal 
can be imprinted in probe light having no special source of a clock, and efficiently. 
That is, the probe light of the same pulse shape as an input light pulse signal can be 
obtained. Since a wave imprint is carried out at the probe light of CW, the obtained 
wave imprint light turns into pulsed light of high quality with little noise light. 
Wavelength conversion is also simultaneously realizable if wavelength of an input light 
pulse signal and wavelength of probe light are set aside. Since the source of an 
external clock becomes unnecessary, a configuration can be simplified and it can 
realize cheaply. 

[0017] It is inputting probe light so that an input light pulse signal's may spread in the 
propagation direction of reverse within a light modulation means, and the probe light 
after a wave imprint can be taken out easily. 
[0018] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained to a detail with reference to a drawing. 

[0019] Drawing 1 shows outline configuration block drawing of the 1st example of 
this invention. 10 is the absorption mold semi-conductor optical modulator which the 
permeability of input light changes according to applied voltage, and may function as 
an optical gate component. An absorption mold semi-conductor optical modulator 
generates FOTOKARENTO of the magnitude according to input luminous intensity 
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(extent of that absorption) in an electrode, and extracts a clock component from an 
input light pulse by this example again using this FOTOKARENTO. 
[0020] One electrode 10a of an optical modulator 10 is connected to a ground, and 
electrode 10b of another side is connected to the output of bias power supply 16 
through an inductance 14 while connecting with the port B of a circulator 12. A 
circulator 12 is an electric element which outputs the input of Port A from Port B, and 
outputs the input of Port B from Port C. The port C of a circulator 1 2 is connected to 
the input of RF amplifier 20 through the capacitor 18 for DC cut. The output of RF 
amplifier 20 is impressed to the narrow-band resonator filter 22 which consists of 
SAW which extracts a clock frequency band, and the output of a filter 22 is impressed 
to the variable-length phase adjustment circuit 24. A clock phase control signal is 
supplied to the variable-phase equalization circuit 24 from the clock phase control 
circuit 36 mentioned later, and the phase of the output of a filter 22 is adjusted to it 
according to the clock phase control signal. The output of the variable-phase 
equalization circuit 24 is impressed to an isolator 26, 2R light junction system which is 
not illustrated. The output of an isolator 26 is impressed to the port A of a circulator 
1 2 through the capacitor 28 for DC cut. 

[0021] A light pulse signal is impressed to an optical modulator 10 through the 
optical transmission line 30 for an input, and an optical modulator 10 outputs the light 
pulse signal after processing to the optical transmission line 32 for an output. The 
optical branching component 34 which takes out a part of lightwave signal which 
spreads the optical transmission line 32 for an output, and is supplied to the clock 
phase control circuit 36 is formed in the optical transmission line 32 for an output. 
The clock phase control circuit 36 generates the clock phase control signal which 
controls the amount of phase adjustment of the variable-phase equalization circuit 24 
so that it may consist of the same configuration and same function as the clock 
phase control circuit 130 of the conventional example and the reinforcement of the 
light pulse signal after processing may become max, and it impresses it to the 
variable-phase equalization circuit 24. 

[0022] Actuation of the example shown in drawing 1 is explained. The output voltage 
of bias power supply 16 is impressed to an optical modulator 10 through an 
inductance 14. By the forward half period (or pulse duration) of the clock signal 
outputted from the variable-phase equalization circuit 24, an optical modulator 10 
penetrates input light by low loss or no losing, and in a negative half period (or pulse 
non-duration), the amplitude of the output of the bias value which bias power supply 
16 outputs, and the variable-phase equalization circuit 24 is set up so that input light 
may be lost or intercepted greatly. 

[0023] If a lightwave signal pulse inputs into an optical modulator 10 from the optical 
transmission line 30 for an input, FOTOKARENTO of the magnitude according to the 
reinforcement (correctly the absorbed amount) of the input light pulse will generate an 
optical modulator 10. If the applied voltage of this photograph current ** and an 
optical modulator 10 is fixed, the wave which was similar in the time amount wave of 
an input light pulse will be provided, and the existence of an input light pulse will be 
reflected at least. It is taken out from generated photograph current ** and electrode 
10b, is impressed by the port B of a circulator 12, and is outputted from Port C. From 
the port C of a circulator 12. DC component is cut by the capacitor 18, and it is 
impressed by RF amplifier 20, and the current outputted is voltage-waveform [ a 
current/Hmprinted, and is amplified. Like the amplifier 118 shown in drawing 10 , RF 
amplifier 20 is designed so that a clock component may be amplified selectively. The 
narrow-band resonator filter 22 which consists of SAW extracts only a known clock 
frequency band from the output of amplifier 20, and impresses it to the variable- 
phase equalization circuit 24. 
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[0024] The variable-phase equalization circuit 24 adjusts the phase of the output 
signal of a filter 22 like the variable-phase equalization circuit 122 according to the 
clock phase control signal from the clock phase control circuit 36. The output of the 
variable-phase equalization circuit 24 serves as RF clock signal extracted from the 
light pulse signal inputted from the optical transmission line 30 for an input, is 
impressed to the port A of a circulator 12 through the isolator 26 for reflective 
clearance, and the capacitor 28 for DC cut, and is supplied to an optical modulator 
10 as a modulating signal from the port B. Therefore, the output (RF clock signal) of 
the variable-phase equalization circuit 24 will be overlapped on the bias voltage which 
bias power supply 16 outputs, and will be impressed to electrode 10b of an optical 
modulator 10. 

[0025] Drawing 2 shows the timing chart of this example. Drawing 2 (a) spreads the 
optical transmission line 30 for an input, the wave form chart of the light pulse signal 
inputted into an optical modulator 10 and ** (b) show the output (extracted RF clock 
signal) of the variable-phase equalization circuit 24, and ** (c) shows the wave form 
chart of the output light of an optical modulator 10, respectively. In this example, as 
shown in drawin g 2 (a), a light pulse signal is an RZ signal and the noise light of 
magnitude which cannot be disregarded exists between light pulses. Generally noise 
light becomes so large that a transmission distance becomes long. 
[0026] Since an optical modulator 10 carries out a transparency output, without 
hardly absorbing the pulse period (the period when pulsed light may exist depending 
on the content of data being included.) of an input light pulse when phase adjustment 
of the extracted clock signal is carried out the optimal in the variable-phase 
equalization circuit 24, a photograph current output decreases. However, since the 
fluctuation (jitter) changed in time continuously exists in an input light pulse actually, 
a photograph current output does not become zero regularly. Therefore, the optical 
modulator 10 of this example can output the repressed light pulse signal of a jitter 
component. That is, the retiming of the light pulse signal can be carried out more 
correctly than this example. 

[0027] The gate of the input light pulse will be carried out with RF clock signal from 
which it was extracted from now on, and although this example cannot remove noise 
light of the period (pulse period) when a light pulse may exist, either, as shown in 
drawing 2 (c), it can remove effectively the noise light of the period (non-pulse 
period) when a light pulse cannot exist. [ as well as the conventional example ] That 
is, this example functions as a noise light suppressor. Moreover, when an optical 
modulator 10 is the light corpuscle child from whom permeability changes according 
to applied voltage in the example shown in drawing 1 , it is also theoretically possible 
to make a light pulse wave thin on a time-axis by making sharp intentionally the time 
amount wave of RF clock signal which the variable-phase equalization circuit 24 
outputs. Of course, it will be the requisite that the speed of response of an optical 
modulator 10 is fully quick. For example, although RF clock signal which the variable- 
phase equalization circuit 24 outputs is a sine wave in drawing 2 (b), it is making this 
into the very short rectangular pulse or chopping sea pulse of a duration, and pulse 
width of an input light pulse can be narrowed. That is, this example can also be 
operated as waveform-shaping equipment. 

[0028] As it is, although the light pulse signal outputted to the optical transmission 
line 32 for an output from the optical modulator 10 spreads the optical transmission 
line 32 for an output, a part branches by the optical branching component 34, and it 
is inputted into the clock phase control circuit 36. The clock phase control circuit 36 
controls the amount of phase adjustment of the variable-phase equalization circuit 24 
so that it consists of the completely same circuitry as the clock phase control circuit 
132 of the conventional example and input luminous intensity (namely, reinforcement 
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of the light pulse signal which spreads the optical transmission line 32 for an output) 
becomes max. Thereby, the optimum control of the adjustment timing, i.e., 
waveform-shaping timing, of the optical reinforcement by the optical modulator 1 12 
can be carried out. 

[0029] In the example shown in drawing 1 , a circulator 12 functions as a means to 
separate FOTOKARENTO taken out from an optical modulator 10, and the modulating 
signal (extracted RF clock signal) which should be impressed to an optical modulator 
10. It cannot be overemphasized that the circuit or component which possesses such 
isolation besides circulator 12 can be used. 

[0030] Even if it uses a semiconductor laser amplifier instead of the optical modulator 
10 of the example shown in drawing 1 , the completely same operation effectiveness 
as the case of an optical modulator 10 can be acquired. It is because a 
semiconductor laser amplifier also generates FOTOKARENTO in an electrode 
according to input light while being able to carry out the gate of the input light 
according to force current. Moreover, it is clear that the PLL circuitry shown in 
drawing 1 1 may be used instead of RF amplifier 20 and a filter 22. 
[0031 ] In the example shown in drawing 1 , by the result of having carried out the 
monitor of the reinforcement of the lightwave signal after processing, although the 
phase of RF clock signal was adjusted, even if the magnitude of FOTOKARENTO 
adjusts the phase of a clock signal, the same operation effectiveness can be 
acquired. In this case, since it becomes unnecessary to prepare the optical branching 
component 34, the lightwave signal which carried out retiming can be used 
effectively. Drawing 3 R> 3 shows outline configuration block drawing of the 
modification example. The same sign is given to the same component as drawin g 1 
R> 1 . RF power detector 40 detects the power of the input signal of amplifier 20, and 
according to the detection output of RF power detector 40, the minimum value control 
circuit 42 controls the amount of phase adjustment of the variable-phase equalization 
circuit 24 so that the output of RF power detector 40 becomes the minimum. Thus, 
since FOTOKARENTO to generate becomes the smallest when the phase of RF clock 
signal impressed to an optical modulator 10 as a modulating signal agrees with the 
phase of the light pulse inputted into an optical modulator 10 best, the minimum value 
control circuit 42 controls the variable-phase equalization circuit 24 such. 
[0032] By changing, as shown in drawing 3 , the optical branching component 34 
becomes unnecessary. That is, although the lightwave signal after retiming decreases 
and a signal-to-noise ratio deteriorates by the optical branching component 34 in the 
example shown in drawing 1 , such evil is lost in the modification example shown in 
drawing 3 . 

[0033] Next, the example using the clock extract circuit of a bidirectional resonator 
mold configuration is explained. Drawing 4 shows outline configuration block drawing 
of the example. 50 is the absorption mold semi-conductor optical modulator 10 and 
the absorption mold semi-conductor optical modulator of the same property, 
electrode 50a of one of these is connected to a ground, and electrode 50b of another 
side is connected to one input/output terminal of the bidirectional narrow-band 
amplifier 58 through a capacitor 56 while connecting with the output of bias power 
supply 54 through an inductance 52. The input/output terminal of another side of the 
bidirectional narrow-band amplifier 58 is connected to the narrow-band resonator 
filter 62 through a phase adjuster 60. The bidirectional narrow-band amplifier 58 is an 
amplifying device which moreover amplifies the clock component of a light pulse 
signal in both directions selectively. The narrow-band resonator filter 62 reflects 
selectively the clock frequency band contained in input light according to resonator 
structure. A phase adjuster 60 gives the phase shift of an amount equal to the signal 
from amplifier 58, and a signal from a filter 62. 
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[0034] The optical transmission line for an output which spreads the light pulse after 
the retiming to which the optical transmission line for an input where 64 inputs a light 
pulse signal into an optical modulator 50, and 66 are outputted from an optical 
modulator 50, the optical branching component which branches the light pulse to 
which 67 spreads the optical transmission line 66 for an output, and 68 are clock 
phase control circuits which control the amount of phases of a phase adjuster 60 so 
that the reinforcement of the light pulse signal from the optical branching component 
67 may become max. 

[0035] Actuation of the example shown in drawing 4 is explained. The output voltage 
of bias power supply 54 is impressed to an optical modulator 50 through an 
inductance 52. By the forward half period (or pulse duration) of the modulating signal 
(RF clock signal) supplied to an optical modulator 50 through a capacitor 56 from 
amplifier 58, an optical modulator 50 penetrates input light by low loss or no losing, 
and in a negative half period (or pulse non^duration), the gain of the bias value which 
bias power supply 54 outputs also in this example, and the bidirectional narrow-band 
amplifier 58 is set up so that input light may be lost or intercepted greatly. 
[0036] Like the case of an optical modulator 10, if a lightwave signal pulse also 
inputs an optical modulator 50 from the optical transmission line 64 for an input, 
FOTOKARENTO of magnitude according to the reinforcement (correctly the absorbed 
amount) of the input light pulse will be generated. If the applied voltage of this 
photograph current ** and an optical modulator 50 is fixed, the wave similar to the 
time amount wave of an input light pulse will be provided, and the existence of an 
input light pulse will be reflected at least. It is taken out from generated photograph 
current ** and electrode 50b, DC component is cut by the capacitor 56, and it is 
impressed by the bidirectional narrow-band amplifier 58, and is amplified. Phase 
adjustment of the photograph current component amplified with amplifier 58 is carried 
out by the phase adjuster 60, and it is impressed to the narrow-band resonator filter 
62. The narrow-band resonator filter 62 extracts a clock component from the signal 
from a phase adjuster 60, and returns it to a phase adjuster 60. Again, only the same 
amount carries out phase adjustment of the signal (clock component) from a filter 62, 
and a phase adjuster 60 impresses it to amplifier 58. Amplifier 58 amplifies selectively 
the clock signal component from a phase adjuster 60, and the output is impressed to 
electrode 50b of an optical modulator 50 as a modulating signal through a capacitor 
56. 

[0037] the clock signal extracted by the optical modulator 50 like the case of an 
optical modulator 10 — the light pulse signal from the optical transmission line 64 for 
an input — intensity modulation — carrying out — the light of a pulse period — no 
losing or low loss — penetrating — the light of the other period — cutoff — or it 
decreases greatly. Thus, the light pulse signal by which retiming was carried out is 
supplied to a latter optical circuit or a latter optical transmission line through the 
optical transmission line 66 for an output. 

[0038] According to the light pulse signal from the optical branching component 67, 
the clock phase control circuit 68 as well as the optical branching component 34 of 
drawing 1 and the clock phase control circuit 36 controls the amount of phase 
adjustment of a phase adjuster 60 so that the optical reinforcement becomes max. 
[0039] Thus, FOTOKARENTO can extract a clock component from the input light 
pulse signal inputted into an optical modulator 50 like drawing 1 and drawing 3 , and 
retiming of the input light pulse signal can be carried out with an easy configuration, 
without [ control / the transparency property of the same optical modulator 50 ] using 
a broadband photo detector. Moreover, the noise light of a tooth-space period can 
be removed and a light pulse can be shaped in waveform as occasion demands. 
[0040] Drawing 5 shows outline configuration block drawing of the example of the 
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wave imprint equipment which carries out the wave imprint of the pulse shape (data 
wave) of signal light at another light (probe light) using the example shown in drawing 
3 . The same sign is given to the same component as drawin g 3 . In this example, 
since the clock which synchronized with signal light by using a photograph current 
*★★*** clock extract technique can be generated automatically, wave imprint 
equipment is realizable without an external clock. 

[0041 ] In addition, the wavelength wave imprint equipment which carries out the 
wave imprint of the wave of signal light at probe light by carrying out incidence of the 
probe light of wavelength lambdap to the end side of an absorption mold semi- 
conductor optical modulator or a semiconductor laser amplifier, and carrying out 
incidence of the signal light of wavelength lambdas to an other end side is common 
knowledge. For example, there is Heisei 8 patent application No. 233796 by the same 
applicant. With this wavelength inverter, probe light can be made into the light pulse 
signal which synchronized with signal light, and a waveform-shaping function and a 
bit extract function can also be given by superimposing the clock signal which 
synchronized also with the applied voltage of an optical modulator as occasion 
demands at signal light, for example as illustrated by that drawing 1 0 . In an 
equipment configuration given in this application, in order [ which synchronized with 
the modulating signal of probe light and/or an optical modulator at signal light ] to 
include a signal repeatedly, as the conventional example explained, it is necessary to 
prepare independently the clock extract circuit which extracts a clock component 
from signal light, the probe light modulation circuit which modulates probe light with 
the extracted clock. 

[0042] The configuration and actuation of dra wi ng 5 are explained. The pulse signal 
light (it is hereafter written as signal light lambdas.) of RZ format of wavelength 
lambdas inputs into the port A of an optical circulator 70. The port B of an optical 
circulator 70 is connected to the end side of an optical modulator 10 through an 
optical transmission line 72, and the probe light (it is hereafter written as probe light 
lambdap.) of wavelength lambdap is impressed to the other end side of an optical 
modulator 10 through an optical transmission line 74. Probe light lambdap is CW light 
in this example. 

[0043] Drawing 6 is a light wave form Fig. in the example shown in drawing 5 , and 
the wave form chart of the wave imprint light (it is hereafter written as wave imprint 
light lambdap.) of wavelength lambdap to which the wave form chart of signal light 
lambdas is outputted for drawing 6 (a), and the wave form chart of probe light 
lambdap and ** (c) are outputted for ** (b) from the port C of an optical circulator 70 
is shown, respectively. By drawing 6 (a), (b), and (c), an axis of ordinate shows 
optical reinforcement and an axis of abscissa shows time amount. 
[0044] Since an optical circulator 70 outputs the input light of Port A from Port B, it 
inputs into an optical modulator 10 signal light lambdas inputted into the port A of an 
optical circulator 70 through an optical transmission line 72 from the port B of an 
optical circulator 70. On the other hand, probe light lambdap of CW carries out 
incidence to signal light lambdas in the propagation direction of reverse through an 
optical transmission line 74 at an optical modulator 10. It cannot be overemphasized 
that the bias voltage which bias power supply 16 generates is set as level on which 
the wave imprint to probe light lambdap from signal light lambdas is appropriately 
performed in an optical modulator 10. 

[0045] As the example shown in dra win g 3 explained, it is generated in the variable- 
phase equalization circuit 24, and RF clock signal or the modulating signal impressed 
to electrode 10b of an optical modulator 10 through an isolator 26, a capacitor 28, 
and a circulator 12 becomes that with which the clock frequency component, 
frequency, and phase which are contained in signal light lambdas agreed mostly. 
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Therefore, although probe light lambdap deforms into the wave which was similar to 
the wave of signal light lambdas with the optical modulator 10 so that it may be 
indicated by the previous Heisei 8 patent application No. 233796 also under the fixed 
bias by bias power supply 16 In this example, further, according to the modulation 
effectiveness by the clock signal of signal light lambdas extracted by FOTOKARENTO, 
while the selectivity of the period equivalent to the pulse period of signal light 
lambdas becomes strong, the magnitude of attenuation of the optical reinforcement 
of the period when a light pulse should exist and which does not come out increases. 
Since probe light lambdap of CW is used as the base, an optical noise reduces low 
either a pulse period or a period. That is, compared with the case where only direct- 
current bias voltage is impressed to an optical modulator 10, an extinction ratio and 
the signal-to-noise ratio of wave imprint light lambdap outputted from the optical 
modulator 10 improve substantially. Probe light lambdap which is outputted from an 
optical modulator 10 and by which the wave imprint was carried out spreads an 
optical transmission line 72, inputs it into the port B of an optical circulator 70, and is 
outputted from the port C. 

[0046] In this example, since it is not necessary to establish independently a means 
to branch signal light lambdas and to extract a clock, signal light lambdas with a 
sufficient signal-to-noise ratio can be inputted into an optical modulator 10, and this 
also contributes to upgrading of wave imprint light lambdap. 
[0047] It cannot be overemphasized that the wave imprint between the same 
wavelength is realizable by making wavelength lambdat of probe light lambdap ] p 
equal to wavelength lambdat of signal light lambdas ] s. 

[0048] In the above-mentioned example, although retiming of the light pulse signal of 
RZ format was carried out, the retiming also of the light pulse signal of an NRZ format 
can be carried out by performing it as follows. Drawing 7 shows outline configuration 
block drawing of the example. The same sign is given to the same component as 
drawing 3 . The difference with the example shown in drawing 3 is having arranged 
the normal dispersion fiber 80 to the input side of a lightwave signal. The normal 
dispersion fiber 80 carries out the wave imprint of the NRZ lightwave signal according 
to the nonlinearity operation at RZ format. D ra win g 8 shows the example of a wave of 
this example. The data signal which drawing 8 (a) restored to the secondary higher- 
harmonic clock and ** (d) by which extract playback was carried out from the NRAZ 
lightwave signal inputted into the normal dispersion fiber 80, the lightwave signal with 
which ** (b) is outputted from the normal dispersion fiber 80, and the lightwave signal 
with which ** (c) is shown in ** (b) by the output light pulse of an optical modulator 
10, and restored to ** (e) by the receiving side is shown, respectively. Drawing 8 (a) 
The axis of ordinate of - (d) shows optical reinforcement, and an axis of abscissa 
shows time amount. The axis of ordinate of drawing 8 (e) shows a data value, and an 
axis of abscissa shows time amount. 

[0049] Supposing the NRZ lightwave signal of the data stream "0101 1010" inputs into 
the normal dispersion fiber 80 of the example shown in drawing 7 as shown in 
drawing 8 (a) for example, differential coding will be carried out by nonlinear 
operation of the normal dispersion fiber 80, and the NRZ lightwave signal will turn into 
RZ signal, as shown in drawing 8 (b). 

[0050] If RZ lightwave signal as shown in drawing 8 (b) inputs into an optical 
modulator 10, it will be extracted and reproduced and a clock signal as shown in 
drawi ng 8 (c) like what was explained in the example shown in draw ing 3 will be 
impressed to an optical modulator 10 as a modulating signal. The clock signal 
extracted here is twice the frequency of the clock of the NRZ lightwave. signal, origin, 
(2 double higher harmonic). Thereby, it turns into a beautiful ********** signal as the 
noise of a tooth-space period controlled and shown in drawing 8 (d) while retiming of 
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the lightwave signal shown in drawing 8 (b) is carried out. At a receiving side, after 
carrying out the wave imprint of the light pulse signal shown in drawing 8 (d) at an 
electrical signal, as shown in drawing 8 (e), NRZ data can be restored by carrying out 
a differential decryption. 

[0051 ] The example shown in drawing 1 and drawing 3 can be applied to a mode 
locking fiber ring laser, and can attain stabilization of mode locking actuation again. 
Drawing 9 shows outline configuration block drawing of the mode locking fiber ring 
laser using the example shown in drawing 3 . The wavelength adjustable optical filter 
with which 90 passes an ERUBIUMUDOPU optical amplification fiber and 92 passes 
only the wavelength light of the appointed request, and 94 are retiming equipment 
shown in drawing 1 , drawing 3 , or drawing 4 , and these are connected by the 
optical fiber 96 in the shape of a ring. The fiber coupler 98 for an output which takes 
out the laser oscillation light in the inside of a ring is formed in the suitable part of the 
fiber ring which consists of the optical amplification fiber 90, the wavelength 
adjustable filter 92, retiming equipment 94, and an optical fiber 96. 
[0052] In such a ring configuration, from the light amplified with the optical 
amplification fiber 90, the wavelength adjustable filter 92 chooses the appointed 
wavelength (or wavelength range), and intensity modulation is carried out with 
retiming equipment 94, and it inputs into the optical amplification fiber 90 again. Laser 
oscillation is carried out on the wavelength on which conditions which are later 
mentioned in process of this circulation are satisfied. Laser oscillation light is taken 
out from the fiber coupler 98 for an output outside. 

[0053] In such a ring laser, when the effective fiber length of a ring is set to L and 
the velocity of light is set to c, the modulation frequency fm of the modulator in a ring 
(this example optical modulator 10 of retiming equipment 94) needs to make fo=c/L 
fundamental frequency, and needs to be the integral multiple of fo. When the 
effective fiber length L is changed, fo will change and it becomes impossible to 
maintain the stable mode locking. However, in this example, retiming equipment 94 
carries out automatic extracting of the clock from input light, and since it carries out 
retiming, it becomes possible to modulate input light on the frequency which followed 
in footsteps of fluctuation of the effective fiber length L of a ring, and it can maintain 
the stable mode locking actuation. Since FOTOKARENTO extracts a clock, without 
retiming equipment 94 branching input light, the optical loss in a ring decreases and it 
becomes easy to obtain laser oscillation. In this semantics, from the example shown 
in drawing 1 or drawing 4 which branches the lightwave signal after a modulation 
(after retiming), and adjusts the phase of an extract clock, since there are few optical 
losses, the example shown in drawing 3 which adjusts the phase of an extract clock 
with the reinforcement of FOTOKARENTO is suitable for retiming equipment 94. 
[0054] 

[Effect of the Invention] According to this invention, the retiming of the light pulse 
signal can be carried out with an easy configuration so that he can understand easily 
from the above explanation. That is, while being able to oppress the optical noise of 
the tooth-space period of a light pulse signal and doubling with the predetermined 
timing location of a light pulse, pulse shape can be operated orthopedically. 
Moreover, the wave imprint of the wave of a light pulse signal can be carried out 
without an external clock at another probe light. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 ] It is outline configuration block drawing of the 1st example of this 
invention. 

[Drawing 21 It is the example of a wave of the example shown in drawing 1 . 
[Drawing 3] It is outline configuration block drawing of the 2nd example of this 
invention. 

[Drawing 4] It is outline configuration block drawing of the 3rd example of this 
invention of bidirectional resonator structure. 

[Drawing 5] It is outline configuration block drawing of the example which applied the 

example shown in drawing 3 to wave imprint equipment. 

[ Drawin g 6] It is the example of a wave of the example shown in drawing 5 . 

[Drawing 7] It is outline configuration block drawing of the example of this invention 

which carries out retiming of the NRZ lightwave signal. 

[Dra wing 8] It is the example of a wave of the example shown in drawin g 7 . 

[Drawing 9] It is outline configuration block drawing of the mode locking fiber ring 

laser which applied this example. 

[Drawing 10] It is outline configuration block drawing of conventional retiming 
equipment. 

[Drawing 1 1 ] It is outline configuration block drawing of the conventional example of 
RF clock extract circuit using PLL. 
[Description of Notations] 

10: Absorption mold semi-conductor optical modulator 

10a, 10b: Electrode 

1 2: Circulator 

14: Inductance 

16: Bias power supply 

1 8: The capacitor for DC cut 

20: RF amplifier 

22: Narrow-band resonator filter 

24: Variable-length phase adjustment circuit 

26: Isolator 

28: The capacitor for DC cut 

30: The optical transmission line for an input 

32: The optical transmission line for an output 

34: Optical branching component 

36: Clock phase control circuit 

40: RF power detector 

42: Minimum value control circuit 

50: Absorption mold semi-conductor optical modulator 
50a, 50b: Electrode 
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52: Inductance 

54: Bias power supply 

56: Capacitor 

58: Bidirectional narrow-band amplifier 

60: Phase adjuster 

62: Narrow-band resonator filter 

64: The optical transmission line for an input 

66: The optical transmission line for an output 

67: Optical branching component 

68: Clock phase control circuit 

70: Optical circulator 

72: Optical transmission line 

74: Optical transmission line 

80: Normal dispersion fiber 

90: ERUBIUMUDOPU optical amplification fiber 

92: Wavelength adjustable optical filter 

94: Retiming equipment 

96: Optical fiber 

98: The fiber coupler for an output 

110: Optical branching component 

112: Optical intensity modulator 

114: rf clock extract circuit 

1 16: The photo detector of a broadband 

1 18: Narrow-band amplifier 

120: Narrow-band resonator filter 

122: Variable-phase equalization circuit 

124: High power amplifier 

126C: Capacitor 

126L: Inductance 

128: Bias power supply 

130: Optical branching component 

132: Clock phase control circuit 

134: Photo detector 

136: Maximum control circuit 

140: RF clock extract circuit 

142: Broadband photo detector 

144: phase comparator 

146: DC amplifier 

148: Integrating circuit (or loop filter) 
150: Voltage controlled oscillator (VCO) 
152: Variable-phase equalization circuit 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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